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sequences (e.g. syngeneic sequences) and linked to corresponding annotations? 

Hennig et al. (2000, Annual Conference on Research in Computational Molecular 
Biology p. 165- 1 73; TNVITED PRESENTA TION: A data-analysis pipeline for larger-scale gene 
expression analysis) describe a method for characterizing cDNA clone libraries based on oligo 
fingerprints (OFPs). In this method, EST clones are amplified by PCR, immobilized on filter 
membranes, and hybridized in separate, parallel incubations to different, known-sequence 
radiolabeled oligo probes, providing corresponding different hybridization signals for each clone 
- an oligo fingerprint. Hennig, p. 166, first full para. 

Oligo fingerprints can be used to identify a subset of low redundant EST clones for 
genome sequencing efforts: specialized algorithms can be used to cluster clones according to 
oligo fingerprints and then representative clones from each cluster can be selected to generate a 
less redundant EST set, which will (hopefully) be representative of the original EST libraries in 
terms of containing representatives of all the originally represented genes. In theory, such a 
subset reduces the number of clones which need to be sequenced (p. 166, second full para), 
though in practice, the method is quite imperfect (p. 170, first full para.). 

How does the practitioner of Wolffe find applicable relevance in Hennig, and to what 
end? Wolffe is characterizing novel regulatory sequences by using alignment tools to compare 
them with known sequences. Hennig is characterizing large EST libraries based on oligo 
fingerprinting, so as to reduce the number of clones that need to be sequenced. The Action 
proposes that Hennig's teachings would have allowed Wolffe to clean, remove duplicates, and 
perform quality checks to the raw sequence in preparation for the sequence comparison analysis. 
Action, p.4, lines 6-8. Clean what? Remove duplicates of what? Perform quality checks on 
what raw sequence? The proposed combination does not tolerate any scrutiny. 

Wolffe compares his identified sequences with reference sequences such as in Genbank 
to generate "hits", such as by using the BLAST algorithm. Orcourse, to the extent a Wolffe 
practitioner is generating original sequence, she may well seek to improve the relevance of her 
sequencing by sequencing multiple sample copies, and using algorithms to identify and discount 
artifactual sequences. This is not really analggo us to what Hennig is doin g: spotting duplicate 
probes to insure accuracy of each probc-EST correlation. But it could be argued to be general 
motivation to repeat data points and improve accuracy. However, as much as coopting Hennig's 

-j 09/865,090 



PAGE 3/11 ■ RCVD AT 3,10*004 5:45:42 PM [Eastern Daylight Time] • SVRUSPTO-EFXRF-IO • DNI8:872930« • CS.D:9492181767 ■ DURATION ,mm^,:0«-12 



May 10 2004 2:46PM SCIENCE 8. TECHNOLOGY LRU 9492181767 P-4 



data cleaning, removing duplicates, and performing quality checks may improve accuracy, it has 
not driven Wolfle's practitioner into a different line of work. 

To underscore this analysis, we further dissect the cited art, particularly the portions 
specifically cited in the action. Wolffe describes methods for identifying, isolating and 
characterizing regulatory DN A sequences (Abstract, first line). Beginning in Section 0340, 
Wolffe teaches that computer-based methods can be used to compare identified regions with 
other sequences, such as known regulatory regions; Wolffe, p.3I, para 5. The Action 
specifically cites sections 0350, 0358, 0386, 0391, 0392, 0397 and 0398; Action, p.3, lines 5-13. 

Section 0350 leaches that sequence comparisons can be conducted using known sequence 
comparison algorithms; Wolffe, p. 32, para 5. 

Section 0358 teaches that the computer system can implement the comparison by 
retrieving sequence from an internal database, comparing such sequence with reference sequence 
using alignment algorithms, and displaying the results for user viewing; p.33, para 4. 

Section 0386 describes the "sequence" table 152 of Figure 21, which includes identified 
sequences to be compared with other sequences, such as known regulatory sequences. Each 
sequence is represented by a distinct identifier, and can be associated with additional attributes, 
such as sequence length, BLAST values, etc; p.36, para 1. 

Section 0391 describes the "project" table 154 ofFigure 21, which includes attributes for 
sequences identified as being common or unique one or more libraries. This database can also 
include fields for describing the sequences by prospective function as predicted by sequence 
comparison, such as potential positive regulatory sequences, potential negative regulatory 
sequences, etc; p.36, para 6. 

Section 0392 describes an optional "external hit" table 156, which summarizes hits 
(matches) against sequences stored in public sequence databases, such as Genbank. Typically, 
each record in this table includes a hit ID arid a hit description to identify the matched sequence. 
Analogously, the database can include an "internal hit" table 1 58 to summarize hits against 
sequences of an internal database; p.36, para 7. 

Sections 0395 - 0399 describe the graphical user interface of the computer systems. In 
particular, section 0397 describes a project information button to view a screen to input a project 
identifier as a query. The computer then retrieves information about the selected project, such as 
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sequence information, the source of the original chromatin sample, and hils against internal and 
external databases. This project information screen can also be used to input query data or 
parameters, such as a clone identifier, and retrieve a list of projects that include such data or 
parameters; p.37, para 1 . 

The final cited section 0398 describes a sequence database button which allows a user to 
input sequence identifiers to retrieve polynucleotide sequence information. This button also 
provides screens to conduct various sequence alignments, such as BLAST, against sequences of 
internal or external databases, and screens to view alignments; p.37, para 2. 

In sum, the cited sections of WoilTe teach that well-known computer-based methods, 
such as BLAST, can be used to compare identified gene sequences with known sequences, such 
as known regulatory sequences. So exactly what in Wolffe pertains to the claimed methods of 
creating sequence collections or arrays from correlated datasets? 

Reconsider our representative claim 1: A computer-based system for creating a targeted 
collection of sequences from a dataset comprising sequence identifiers corresponding to natural 
complex biopolymer sequences and linked to corresponding annotations, the system comprising: 

a) a search function which searches the annotations of the dataset according to a user- 
defined criterion and outputs a first subset of the dataset restricted by the criterion; 

b) a redundancy reducing function which compares the first subset with a first database 
correlating the sequence identifiers of the first subset with syngeneic biopolymers and outputs a 
second subset of the dataset having reduced unique, natural complex biopolymer redundancy 
relative to the first subset; 

c) a selection function which applies to the second subset a user-defined selection 
parameter and outputs a third subset restricted relative to Ihe second subset by the parameter; and 

d) a tabulation function which creates and outputs the targeted collection of sequences in 
the form of a data table comprising, configurable by and sortable by the sequence identifiers of 
the third subset. 

Note that all elements of the claim are inter-related, wherein the output of one step is 
specifically recited as the input of the next. Hence, the claimed system is limited to a sequential 
scries of elements that make sense only in relation to the antecedent elements. Note that even 
the search function of clement (a) recites and relates back to the dataset of the preamble; hence, 
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even Ihe firsi recited element is defined by and requires the context of the antecedent preamble, 
and vice versa: "the" dataset of element (a) is the source of the created targeted collection of 
sequences of the preamble. 

Each subsequently recited element similarly requires antecedents in prior elements. For 
example, the first element (a) must output a first subset of preamble-recited dataset restricted by 
the criterion of the search function, and it is this element (a)-recited first subset output which 
must be subject to the redundancy reducing function of clement (b). Our claim must be read as a 
whole, as a s ystem of specifically interrelated eleme nts. We do not claim any combination of 
database search, redundancy reducing, selection and tabulation functions. Note that the Action- 
created method of steps (a), (c) & (d) lacks antecedents and does not make any logical sense; for 
example, from where comes the second subset recited in step (c)? 

The cited art does not support any reasoned comparison to our claimed invention. Hence, 
the Action merely asserts "Wolffe teach" and then copies word-for-word from our claim 1 
(Action, p.3, line 1-13). No citation is attempted for our preamble which limits the claimed 
subject matter and recites the original antecedents of subsequent elements. Furthermore and 
tellingly, there is no numerical order to the subsequent cited sections of Wolffe (0397, 0398; 
0358, 0386; and 0350, 0391 and 0392); in fact, the subsequent citation are asymmetrically 
extracted out of WoliTe's order according to the template ofour claim. Even so contrived, a 
careful review (supra) of these cited Wolffe sections (in order: 0350, 0358, 0386, 0391, 0392, 
0397 and 0398) confirms that Wolffe is comparing identified sequences with known, database 
sequences by alignment. Nowhere does the Action point to a protocol described by Wolffe that 
is in any way comparable to the recited interrelated elements (a), (c) & (d) of our claim 1. 

Like the previously cited Ford et al. (US Pat No. 6,472,173), Ihe computer-based systems 
described by Wolffe are conventional search and alignment protocols, such as found in BLAST. 
As observed also by the Action (p.3, lines 14-1 8) 3 such protocols do not go past the initial search 
function (our claim 1 , step (a)) of our method; Tor example, there is no provision in BLAST, etc., 
for reducing redundancy of the search results by mapping to a database correlating sequence 
identifiers with syngeneic biopolyoiers to generate a second dataset subset (our claim 1, step 
(b)); and hence, no provision for further processing the resultant second dataset subset, as 
required by our claim 1, steps (c) - (d). Note that analogous required steps for reducing 
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redundancy of the initial search results by mapping to a database correlating sequence identifiers 
with syngeneic biopolymers are present in all of our claims (e.g. step (b) of claim 13, and step 

(a) of claims 14, 17, 18 and 20). 

No amount nf surglementalritotions is going to suggest swapp ing Wolffe's disclosure 
for that of ours. As discussed above, Hennig describe a method for characterizing cDNA clone 
libraries based on oligo fingerprints (OFPs). In this method, EST clones are amplified by PGR, 
immobilized on filter membranes (-25,000 diiTcrcnl clones per filler), and hybridized in 
separate, parallel incubations to 200-300 different, known-sequence radiolabeled oligo probes, 
providing corresponding 200-300 different hybridization signals for each clone - an oligo 
fingerprint (Hennig, p.166, first full para). Oligo fingerprints can theoretically be used to help 
generate a unique set of sequences describing the complete gene set of an organism (Hennig, 
Introduction, lines 1-4). Details of this oligo fingerprint method of EST selection are described 
in Hennig's subsequent sections 2.1 - 4.2. 

The Action-cited section 2.2 describes analysis of the radio-images of the hybridization 
spots. Here, Hennig suggests using duplicates spots to allow quality checks, wherein duplicate 
signals can be correlated, and poorly correlated or poorly reproduced signals can be discarded. 

Following the clustering step (section 2.3) representative clones are selected for 
sequencing, and the resultant raw sequence is "cleaned" as described in the cited section 2.5.1 . 
Hennig teaches that raw trace data pass through filtering steps, which as input takes a set of ABI 
trace files, and on output generates a cleaned sequence set. ABI trace files are viewable as 
polychroinatograms depicting gated fluorescent signal intensity reads for each nucleotide base 
across a sequencing gel/filter. Hennig's cleaning step converts a set of such trace files into a 
theoretically cleaned nucleotide sequence. 

So Hennig discloses an oli go-fingerprint strategy fo r large-scale gene expression 
analysis. Again we ask, how does the practitioner orWolffe find applicable relevance in 
Hennig, and to what end? WolfTe is c haracterizing no vel regulatory sequences by using 
alignment tools to compare them with known sequences. Hennig is characterizing large EST 
libraries based on oligo fingerprinting, so as to reduce the num b er of clones that need to be 
sequenced. The Action proposes that Hennig's teachings would have allowed Wolffc to_clcan, 
remove duplicates, and perform qualit y checks to the raw sequence in prep aration for the 
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sequence comparison analysis. Action, p.4, lines 6-8. Clean what? Remove duplicates of what? 
Perform quality checks on what raw sequence? The rejection does not survive even superficial 
scrutiny. 

Wolffe compares his identified sequences with reference sequences such as in Genbank 
to generate tc hits", such as by using the BLAST algorithm. Of course, to the extent a Wolffe 
practitioner is generating original sequence, she may well seek to improve the relevance of her 
sequencing by sequencing multiple sample copies, and using algorithms to identify and discount 
arUfactual sequences. This is not really analogous to what Hennig is doing: spotting duplicate 
probes to insure accuracy of each probe-EST correlation, but it could be argued to be general 
motivation to repeat data points and improve accuracy. But as much as coopting Hennig 1 s data 
cleaning, removing duplicates, and performing quality checks may improve accuracy, it has not 
driven Wolffe' s practitioner into a different line of work. 

For various dependent claims, the Action supplements Wolffe and Hennig with several 
additional references: Lincoln et al. (US Pat No. 6,303,297), and the previously cited Chin et al. 
(US Pat No. 6,470,277) and MacLeod et al. (US Pat No. 6,221,600). No amount of alchemy is 
going to alter the subject matter Wolffe, and theses additional references do not add relevant 
content to the already cited art; in fact, for the cited teachings, they are largely redundant with 
functionalities present in well-known computational tools and databases, such as PRTMO, 
BLAST, and RepX. In particular, Lincoln describes a relational database for storing genetic 
information, and is cited for well-known uses of specific search criteria of keywords and 
concepts. Claim 5 requires that the recited dataset is GenBank, Medline or KEGG; and claim 7 
further requires that the recited database is UniGcnc or LocusLink. As noted in the cited Chin 
and MacLeod et aL, these are well-known sequence databases, and which provide particularly 
suited datasets for use in our claimed methods. 

We appreciate that the claimed subject matter is arcane and not easy to examine; 
however, we believe that the presently cited art does not provide a remotely colorable suggestion 
of the subject claims. We believe that our Specification provides a detailed description, analysis 
and distinction of prior work that those skilled in the art would find most relevant to our 
invention. Wc have laid out the features of such prior work, including the computational tools 
known as DRAGON, POMPOUS, Rcp-X, etc., identified their deficiencies, and explained how 
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our invention improves upon them. The nonobviousness of our invention has endured the tests 
of time and continued peer-review: our invention was developed and published several year ago, 
we know of no more-relevant prior art, and a commercial embodiment of our invention, 
ARROGANT, enjoys critical acclaim in this narrowly technical, but important field. 

Though the cited art does not support any prima facie case under 35USC103, for good 
measure, we provide herewith affirmative evidence in the form of an expert Declaration by 
Professor Gamer averring to the foregoing. 

The Examiner is invited to call the undersigned if she would like to amend the claims to 
clarify the foregoing or seeks further clarification of the claim language. 

We petition for and authorize charging our Deposit Account No. 19-0750 all necessary 
extensions of time. The Commissioner is authorized to charge any fees or credit any overcharges 
relating to this communication to our Dep. Acct. No. 19-0750 (order UTSD:0668). 

Respectfully submitted, 

Science &Jechnology Law Group 



Richard Aron Osman, J.D., Ph^rReg. No. 36,627 
Tel: (949) 21 8-1 757; Fax: (949) 218-1 767 

"To Help Our Customers Get Patents" 

Mission Statement, USPTO External Customer Services Guide 
enc. Expert Declaration (2 p.) 
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